
EGG CONCENTRATE PRODUCT AND METHODS FOR MAKING 
AND UTILIZING THE SAME 
This is a Continuation in Part application based on application no. 09/410,463 filed on 
September 26, 2000 

5 The present invention relates to an egg concentrate product and more particularly 

an egg concentrate product which substantially maintains the functional characteristics of 
whole eggs, and is convenient to use, and in a number of preferred embodiments has a 
long shelf life. The present invention also relates to a process of making such an egg 
product, and also a method of utilizing such an egg concentrate product in making bakery 

1 0 products and/or other food products where eggs are used. 
Backgroun d nf the Invention 

Fresh eggs ate commonly prepaid without being combined with any other food 
product, as in Med eggs, scrambled eggs, etc. Also eggs are commonly used . 
combination with other food indents to make various food products. Among such 
15 products are bakery food products, such as cakes, bread, muffins, pancakes, and also » 
making mayonnaise and other food products. 

In general, shell eggs are consider to have quite desirable characteristics winch 
contribute substantially to the quality of products such as cakes, mayonnaise, etc. Thus, 
cakes which are made "from scratch" are generally considered to be supenor m 
comparison with, for example, cakes which are made from dried egg powder. Thus when 
dried egg powder is used in making a cake it may be desirable (or as a practical matter 

With regard to the us. of eggs in bakery products (and also other food products), 
in addition to the taste and nutritional value provided by the eggs or egg products, eggs 
also can contribute as a foaming agent, an emulsifier, and a bonding agent (adding 
cohesiveness to me overall structure), m simpler terms, in acting as a foaming agent, the 
batter is able to be formed wid, "bubbles" when the product is subjected to shear by 
mixing. Then as the mixing continues, the larger bubbles are broken up utfo small 
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volume of the food product. J{ «^ in „ 
AS a. emulsifier, the eggs or egg product, can facilitate mtxmg or dtspe* on 
of me ingredients. The cohesiveness 4** the egg product contributes relates * **» 
« .0,7a "glue" or bonding agent to maintain the food product as a foam stacm*. 
Thus, one of the desirabie qualities in many W es of cakes is for the ^ ~* 
oeoupy , greater volume relative to its total weight, this being often referred to ft. 

"lightness" of the cake. , Mr4wr fc 

Hoover, me use of fresh eggs in making such things as cakes . * some respects 
^convenient and/or time consuming. This is partial, true in a high votane 
operation where, a large quantity of eggs must he used **** 
food product being produced. Accordingly, mere have been vanous attempts over ft. 
Z several decades to find ways to make the use of eggs or egg product more cos. 

effective in a commercial operation. , A 

When eggs are to be shipped to a commercial operation, ,u«. commonly *e 

whole egg is removed from the shell a, the egg processing location and then *»- - 
JJL confers to be delivered to me user. Or me whole egg can be «««-* 

Reoperation. ^^^ M °T2TT^ 
of I egg produce but aiso me expense of maurtaimng refngeratmg or freeing 

Uf. Also, the removal of*. — «— Cft- ft. of *e « £W 

ol«cos. However, too^goffh.fresh^resu.umW^ 

, 5 .d sometimes in a substantial loss of function. The pro«- - ~ 
normally tend to combine with one another m a manner to 
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For s^ecc^erdalapplic^ftefresh whole eggs are treated to a manner to 
separate ft. yolk from the a.bumen. In a ty,ica> egg, the egg is made up of 33% »p™= 
.id yolk and 67% "pure" liquid albumen. The albumen comprises US dry solids and 



88% water. 41 r _ _ «• r 

5 With regard to the yolk, it is difficult to completely separate the yolk from all 

ft. aibume, In a norma, commercial operation where the yolk and ^en are 
separata* some of the albumen will remain attached to the outer surface of ft. y*. - 
the "separated" yolk is actually 33 parts >re yoK" and 7 parts albumen. Thus, » . 
eo^ercia, sense when this sending process takes plac*. me albumen »mponent . 

and 7 parts albumen). This 40 parts yolk is 43% solids and 57% water. 

There are various commercial applications for use of the yolk by itself and also 

^alburnenbyi^Oneobviouse^ampleoftMsisthatme — 

i p™i mV* When the albumen is used separately 
used without the yolk to make an angel food cake. When tne 

13 as a food produce it is often dried before shipment. One of the benefits of flu » ft- 

reduces fte shipping weight, at should be noted, however, even after fte~* 
dried mere is sull a residual water content which is bound more Ightly - the aToumen 
powder, and ftis is about 8% of the total weigh, of the dried albumen,. Thua wh« we 
Lude una 8% moisture of fte 12% dried albumen, we find that albumen is 89* water 
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and 11% solids. 
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powder with fte water, fte albumen powder tends to form in» cohes, , - 
articles, where the outer ,ayer of fte albumen become, we, an forms 
ly albumen interior. Thus, ftese v^ious globules or parhc.es nm* b . *pa* 
Led to break through ftis outer "shell" and in rum form dus g^e- 
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interior. Thus, there is required greater mixing time and also a mixing apparatus which 
can apply greater shearing action to break up the particles. 

Further, quite often the drying of the yolk usually causes a partial loss of 
"function" and taste. This loss of function can be minimized by using improved 
5 techniques in the process, but as a practical matter in a commercial environment, this still 
remains a drawback This may also be true of dehydrating the albumen to a powdered 
form but improved processing substantially improves this. 

When the egg is still in the shell (i.e. a shell egg) and delivered to the consumer as 
a shell egg, the egg is usually not pasteurized. However, when the egg is taken out of the 
10 shell, certain governmental regulations come into play, and this requires pasteurization. 
The pasteurization would normally extenninate or at least deactivate the pathogenic 
micro-organisms, and particularly salmonella. However, there may still be a certain 
amount of micro-organisms which, though not pathogenic, still have the capability of 
causing spoilage. Then, even though the whole egg or the yolk and/or albumen are 
15 pasteurized, in subsequent handling of the same, such as mixing and/or further 
processing, in a commercial operation it is often difficult to maintain proper isolation 
from micro-organisms that subsequently contaminate the egg product. 

By way of further background information, the foaming capability of the whole 
egg and also the albumen separately and the yolk separately is of interest. The albumen, 
20 by itself has quite good foaming or whipping capability. However, when a small amount 
of yolk is added to the albumen (e.g. as little as 1% yolk to 99% albumen), the foaming 
ability is greatly diminished. Then when higher concentrations of yolk are provided, the 
foaming ability increases, until we have a pure yolk, without any albumen. The foaming 
capability of the yolk without albumen, is surprisingly about the same as the pure 
25 albtunen. 

The foaming capability is measured by what is called the "whip" test which ,s 
performed as follows. The basic whip procedure for the whip test used in determining 
the foaming characteristics of the egg product will be described later herein. 
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As discussed above, a completely dehydrated egg or egg product in a powdered 
form has the advantages of a longer shelf life and reduced shipping and storage costs. 
Drying methods of the prior art included spray drying and freeze drying. The spray 
drying method is difficult to perform as it requires stringent control of temperature and 

5 humidity and the process is adversely affected by changes in the weather. Furthermore, 
as discussed above, dehydrated egg products of the prior art have demonstrated poor 
functionality. As well, dehydrated egg products of the prior art have demonstrated poor 
taste, texture and appearance when reconstituted for use in cooked egg products. 
Accordingly, a need exists for an improved dehydrated egg product which, when 

10 reconstituted, can be used to prepare cooked eggs which better approximate fresh eggs in 
taste, texture and appearance. 



SUMMARY OF THE INVENTION 

In accordance with this invention there is provided a liquid concentrate 
15 comprising a liquid egg component, having a liquid yolk, liquid albumen, or 
combinations thereof; and a particulate solid component selected from a group 
comprising animal derived protein, modified animal derived protein, vegetable derived 
protein, modified vegetable protein or combinations thereof. In a preferred form of the 
liquid concentrate, the particulate solid component comprises dried particulate albumen 
20 or particulate whey protein concentrate or combinations thereof. 

The liquid concentrate is characterized in that the particulate solid component is 
dispersed in the liquid egg component and the concentrate can be mixed with water to 
make a concentrate/water mixture. 

In one embodiment, the liquid egg component comprises primarily egg yolk, In 
25 another embodiment the liquid component comprises predominantly albumen. 

In the preferred form, the concentrate has a foaming capability such that when the 
product is subjected to a whip test, the specific gravity of the product developed by the 
whip test is no greater than about 0.6 and desirably no greater than 0.5, more desirably no 
greater than 0.4. The preferred range is about 0.25 and 0.35. 
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In another preferred embodiment, the concentrate further comprises an ingredient 
or ingredients which lowers water activity of the concentrate which substantially inhibits 
activity of the micro-organism to enhance shelf life of the concentrate. 

More specifically, such ingredients to lower the water activity comprises sugar, 
5 sugars, salt, salts, and/or combinations of the same. The sugar can include sucrose, 
glucose, fructose, dextrose, lactose, maltodextrin and combinations thereof. 

The salts include salt, calcium chloride, potassium chloride, citric, lactic, sorbic, 
malic, adipic fumaric or other food grade organic acids, potassium sorbate, sodium or 
calcium propionate, sodium benzoate. 
10 In the method of making the liquid concentrate, there is first provided the liquid 

egg component as described above. The next step is the mixing of the particulate solid 
component with the liquid component, this being done to have a sufficient dispersion of 
the solid component so that the concentrate is characterized in that the concentrate made 
up of the particulate solid component and the liquid egg component can be readily mixed 
1 5 with water to make a concentrate/water mixture. 

A further aspect of the present invention comprises a process for making a food 
product, by making the liquid concentrate in the manner described above, adding water to 
the concentrate and mixing therewith to make a reconstituted mixture, and combining the 
reconstituted mixture with other ingredients to make the food product. 
20 In one embodiment, at least one of the ingredients which is combined with the 

reconstituted mixture is flour and the food product is a bakery product. 

In another embodiment the reconstituted mixture is mixed with ingredients to 

make mayonnaise, 

A still further embodiment of the process for making the food product includes 
25 mixing the water and the concentrate in a manner to cause these, either alone or m 
combination with other food ingredients, to foam, and combining the foam mixture with 
the other ingredients to make a product having a foam structure. 

A still further aspect of the invention provides for a process for drying the liquid 
egg concentrate to produce a dehydrated egg product. 
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There is also provided a dehydrated egg product produced by the process for 
drying the liquid egg concentrate and a food product prepared using the dehydrated egg 
product. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the preferred embodiments of the invention will 
become more apparent in the following detailed description in which reference is made to 

the appended drawing wherein: 
5 Fig. 1 is a schematic sectional view taken through the longitudinal center line of a 

first mixing apparatus which can be used in the present invention; 

Fig. 2 is a side elevational view of a second mixer apparatus which can be used in 

the present invention; 

Fig. 3 is an exploded isometric view of the mixing section of the apparatus of 

10 Fig. 2; _ 
Figs. 4A and 4B are substantially identical exploded side elevational views, with 
Fig. 4A being labelled to indicate the main components, and Fig. 4B being labelled to 
indicate the main operating functions; 

Fig. 5 is a blocked diagram illustrating a commercial process of the fourth 

1 5 embodiment of the present invention; and 

Fig. 6 is a schematic process flow diagram illustrating a process for producing a 
dehydrated egg product according to one aspect of the present invention. 
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DETAILED DESCRIPTION OP THE PREFERRED EMBODIMENTS 
A) Introduction 

In general, one main goal of the present invention is to F ovide a liquid egg 
concentrate which can be manufactured and used in a commercially practical manner 

5 either by itself but more commonly in combination with other food ingredients, where the 
"function" of the egg is not lost. To state this in simpler terms, the egg concentrate of the 
present invention should be such that it can be used either by itself or in combination with 
whole eggs or other ingredients so that the end product is substantially indistinguishable 
from (or at least very much the same as) an end product made with pasteurized eggs. 

10 Also the egg concentrate should be such that the commercial process of making an end 
food product (such as mayonnaise, cake, etc.) can be practiced in a practical manner and 
also without any departure (or at least any substantial departure) from the usual 

commercial practices. 

In the following text, the following terminology will be used: 

15 a) Shell egg 

This is the whole egg in the shell, 
b) Whole egg 

The term "whole egg" will mean the entire egg or eggs, uncooked and removed 
from the shell. Commonly, the whole egg would be pasteurized, either by pasteurization 
20 of the entire whole egg or pasteurization of the yolk separately and the albumen 
separately if these have been separated from one another. Also this egg may have been 
frozen or refrigerated for a period of time, 
c) Egg component 

The term "egg component" shall mean either the egg yolk, uncooked, or the egg 
25 album* liquid or dehydrated (uncooked). Again, these will at some stage of the process 
have been pasteurize and the pasteurization will normally take place prior to the first 
processingofeitherorbothofttiecomponents. 

I, will be recalled that earlier in this tart the albumen of the egg is by wetght 
about 67% of the entire whole egg, and that the yolk is about 33% by weisfrt of the ent.ro 
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whole egg. However, during the commercial separation process, the albumen in the 
amount of 7% of the total egg will remain attached to the yolk as a thin layer around the 
yolk Since in the following text, the present invention is described in terms of being 
implemented in a commercial operation, the term "yolk", or "yolk component" will mean 
the yolk with the small amount of albumen attached thereto (i.e. the 33 parts yolk and 7 
parts albumen). When the text is to describe the yolk without the attached albumen, then 
this will be referred to as "yolk component without the attached portion of albumen" or 
as tv pure yolk'\ 

In like manner, in the following description the term "albumen component" or 
«egg white component" is that portion of the albumen (which is 60% by weight of the 
whole egg) that has been separated from the yolk in a commercial operation. If there is 
any discussion of the entire amount of liquid albumen that is part of the whole egg 
(including the albumen attached to the yolk), then this shall be specifically described as 
the "albumen component including the albumen that is attached to the separated egg 
1 5 yolk" or the "total albumen" or "total albumen component", 
d) Solid and liquid egg components. 

As indicated previously in this text, in a whole fresh egg, the albumen in about 
88% water and about 12% solids when dried by usual commercial processes. Thus, the 
••liquid" albumen component shall be considered to be foe 88% portion of the water, and 
20 the 12% by weight of powdered dry albumen shall be considered to be the sohd 

component. 

Further, as indicated previously in this text, when the albumen is dned to form an 
albumen powder, mere remains in this dried albumen powder a certain amount of wa*r 
tot is about 8% by weight of the total mass of the dried albumen powder. Thus, . 
25 actuality when the albumen is dried and 88% by weight of the total albumen component 
has been removed as water, 1% or slightly less than 1% of the water remains wrth the 
powder Nevertheless, the separated water component shall (comprising 88% water) wd 
still be referred to as me "liquid component" or ^ater component", and the sobd 
albumen component shall be considered to be the 12% solid albumen component. 
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In the following text describing the preferred embodiments, the liquid yolk is not 
dehydrated in the process of making the egg concentrate of the present invention, except 
for brief discussions of the same in connection with the possible alternatives to the 
preferred commercial embodiments. Also, as indicated previously, the commercially 

5 separated yolk (i.e. 33 parts pure yolk and 7 parts liquid albumen) shall be considered the 
"yolk component". Unless this distinction is made in the text "liquid yolk component" 
the term "water component of the yolk" will be considered as the water that is retained in 
the yolk commercially separated (i.e. 33 parts pure yolk and 7 parts albumen) during the 
processing of the egg product and in the final egg concentrate product, and the yolk solids 

10 will include the solids of the 33 parts pure yolk and of the 7 parts of attached liquid 
albumen. Obviously, in the method of the present invention where the egg concentrate is 
included in a bakery mix and baked or otherwise cooked there will generally be a loss of 
some moisture but the definitions and the distinctions made above do not refer to that 
particular loss of water. 

15 

B) First Embodiment 

In this first embodiment, in the preferred form there is first provided the quantities 
of the yolk component and the albumen component of whole eggs which have been 
commercially separated from each other. On the assumption that the end product is going 
20 to be the equivalent of a whole fresh egg without loss of function (in terms of the solids 
content), there would be 40% yolk component (in a commercial sense incorporating 33 
parts by weight of the yolk of the whole egg and 7 parts of the liquid albumen) and the 
albumen component (60% by weight of the total egg). 

The albumen component is dehydrated to remove about 88% of the water and 
25 leave an albumen powder. This can be done by a conventional commercial process, such 
as spray drying, so that the albumen powder is in the form of relatively fine particles. In 
a commercial operation, the albumen component would quite possibly be provided to (he 
processing site as powdered albumen which had previously been prepared. The dried egg 
albumen could also be made by being belt or freeze dried or possibly dried by some other 

11 
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method It could have been pasteurized in liquid prior to drying or in the dried form. 
Also, within the broader scope it could possibly contain approved additives to improve 
whip or modify other fictional properties, such as SLS (Sodium Lauryl Sulphate) or 

Sodium Citrate. 

5 The process in making the egg concentrate of this first embodiment is to rrax the 

dried powdered albumen component into tie yolk component in a manner that these are 
intimately mixed (i.e. there is a sufficient degree of dispersion of the albumen particles > 
theyolk) It is desirable that this be accomplished ina manner to limit the amount of atr 
mat is entrained in the mixture. In this first preferred embodiment, two commeroal 

,0 mixing machines have been found to work ouite satisfactorily in the present htventton. 

These are as follows: 

1) First Mixing Apparatus 

This first apparatus in which this intimate mixture of dried albumen and yolk 
concentrate is prepared is currently marketed under the designation "CENTRISOL" 
1 5 injector, and is sold in the United States by Bran + Lubbe, Inc. located in Buffalo Grove, 
Illinois. 

With reference to Figure 1, it can he seen that this mixing apparatus 10 comprises 
a cylindrical housing 12 made up of low* and upper sections 14 and 16 respecUvely. 
The housing sections 14 and 1 6 axe spaced a short distance vertically fiom one another to 
ferm a central horizontally aligned dispersion region 17. The upper housing sechon 6 
has a central inle, pipe or conduit 18 having an upper inf«d end 20 and a lower o»««t 
end 22. Mounted to the lower housing section 17 is a rotary impeller devre. generaUy 
designated 24. This comprises a motor 26 centrally located bdow the housing section 16, 
and exteruung upwardly from the motor 26 is a shaft 28. Mounted to the shaft 28 ,s an 
25 impeller 30 which is horizontally aligned and rotate* in the dispersion reg-on 1 7 at a mgh 
velocity about the central axis of the shaft 28. 

The particulate material to be mixed (i.e. me dried albumen compound) ,s fed ,uto 
*. inlet end 20 of the conduit 18 to drop into the central par. of the 
At th. same time the liquid material to be mixed (i.e. the yoDc premtx) » dtreotrf through 

12 
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a passageway 32 into a circumferential region 34 surrounded by a cylindrical outer wall 
36 The impeller 30 causes the dried albumen particles to travel radially outwardly at a 
relatively high velocity to impinge upon the cylindrical wall surface 38. The yolk liquid 
in the circumferential region 34 mixes with the albumen particles. The resulting liquid 
mix is discharged through an outlet opening 40. 

2) Second Mixing Apparatus 

This second mixing apparatus is currently marketed under the trademark "Quadm 
Ytron", which is Divided by Quadro, Inc., located in Millburn, New Jersey, USA and/or 
5 Quadro Process, Inc. of Waterloo, Ontario, Canada. 

With reference to Figures 2, 3 and 4, 4A and 4B, it canbe seen that this apparatus 
50 comprises a base member 52, a motor section 54 and a mixing section 56 (a portron of 
which is shown in Fig. 2), the latter two bemg mounted to the base 52. The m.x.ng 
section 56 comprises a hopper 58 which receives the dried albumen component winch .s 
5 directed from the hopper 58 into the upper end of an inle, housing 60. Mounted « the 
inlet housing 60 is a stator 62 which operates in conjunction with a rotor 64, wrth the 
stator 62 and the rotor 64 both having a concentric circular configuration and rotating 
about the same vertical axis. The rotor 64 is mounted a. the top par, of the outlet housmg 
66, and extending upwardly to the housing 66 is a lower spindle assembly 68 that 
20 engages the rotor 64 and causes rotation of the same, mis spindle assemble 68 bemg 
driven from the motor section 54. 

The inlet housing 60 has generally a cylindrical configuration and compnses a 
cylindrical side wall 72 in which is mounted the aforementioned stater 62. The stator 62 
has an upper somewhat circularly shaped portion 74 which defines an inlet chamber 76 
25 At the lower part of the stater, mere is a plurality of mixing elements 78 which are a, 
evenly spaced circumferential locations around the stator 62. More particularly, these 
.nixing elements 78 are vertically aligned shear members, each having an inner shear 
surface 80, witi, the shear surfaces being spaced circumferential!, from one another to 
define open regions 82 between each pair of elements 78. 
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The rotor 64 has a plurality of roto, deferent* spaced rotor mtxmg 
dements 84, eachhaving an outer shear surface 86 with open regions 88 P**-***» 
^ee. The rotor mixing elements 86 are .ocated inside Ac sfctor mtxrng elemenfcia 
The two sets of ahear surface 80 and 86 are dimensioned so as to create a ctrcumfoentra! 
shear space ofavery small radial dimension. 

The inle, hopper 58 connec* at 90 to tie upper end of the inlet hoosmg 60, and 
itocts the particulate alhumen into the inlet chamber 76 thmugh suitably arranged 

Wetmcmhero^cfininganinietpassageway which isaligned « >«»*<*^" 
tatfrtrt center axis of the inlet chamber 76 so as to direct the yolk » . 
Zed direction in* the chamber 76 so tha, the yofc travels in a generally crcuiar or 
spiral path within the chamber 76. 

The liquid yolk component and the powdered albumen descend ta*^* 
chamber 76 to pass between the mixing dements 78 of the stotor 62 and d» mrxrng 

.ear surfaces 80 and 86 . produce a m* ng acHon 

with the liquid yolk. The mixture then travels further downwardly 

the mixing of the albumen powder ^ the liouid yolk so mat the result — ~ 

operation. 



14 



8E(H MO/EZO'd V10-1 



E192-V9E-91V 



dll ui |no^|nQ neQUjiien ue^sBj-woad H : 2l 100Z- 



Also, while these two types of apparatus have been described as being suitable for 
use in the ptesent invention, other mixing machines or techniques could be used where 
the mixtag/shearing capability is sufficient to obtain the dispersion requtred. 

It should be noted that it is possible to achieve most of the benefit (or 
substantially most of the benefit) of the present invention by a careful mtxmg of the 
albumen powder with the liquid egg by placing the egg in a bowl and fee<hng the 
albumen powder into (he liquid yolk slowly, while mixing me yolk with a bgh shear 

has been accomplished only in a laboratory bench setting, and one drawback of ta . 
that a larger amount of ambient air is drawn into the mixture. Further, it .been found 
mat the subsequent test results of using such a mixtee where it is made by the hand held 
mixer do not have the total function of file whole egg. 

On the assumption thatthe yolk component is made up of 40% of me total whole 
egg (33 parts yolk and 7 parts liquid albumen) and comprises 57% liquid and 43% solife 
5 and that the 60% albumen component to be added is totally dehydrated * only 7.2 parts 
by weight of dry albumen powder (so as to comain only 8%bound water inthe powdered 
Lm m , ,f we consider fl,e total mass of the whole egg - be 100 parts, the components 
of the concent of me present invention are 23.* parts solids and 23.4 vM*» 
total of 47.2 parts. Carrying out these calculations, the end nuxture of the present 
!0 invention comprises about 50% water, and 50% dry solids. 

Therefore, to add the atnount of water which would be needed to later bnng * 
concent to the liquid content of the whole egg, i. would be necessary 

25 be changed without departing from the present uweonon, and tins w,,, depend £o 
visitors. 

reW ive to the amount of albumen component (possibly to reduce the cholestero, o. the 
t content of the concentrate), a greater amount of afcumen would be provtded m 
comparison with the amount of yolk. 

15 
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In the sample given above, with ft. liquid yolk being 40 parts of the 100 part 
full egg amount, the amount of dried albumen powder is 7.2 parts by weigh, (wift 52* 
parts of water being removed,. This 7.2 parts of dried albumen mat is added would thus 
he about 18% of the total egg concentrate. This 18% could obviously be moused 
5 subsUnHally (or decreased,. For example, the percent of the amcnt of dried — 
which would be added to the liquid egg component could be Mri to 20/.. 23 A mt 
hardly by increments of 5% and up to the vicinity of about 30 to 35 percent It has 
been found ma, a, a level as high . about 22 to 25 percent, the tod percentage of sohds 
in ft. egg concentrate becomes sufficiently high so mat instead of being a pourable 
10 liqu id,itb«omesmoreofapas.e. While mis paste-like composition could be used, ft. 
egg concent, . a commercial product, is more desirably in a pourable hqutd form. 

On the other hand, for some applications, the percentage of albumen powder used 
may bemad, less. For example, me concentration of the albumen powdered be 
l0 wered from 18% to possibly 16%, .4%, 12%, .0%, -< P-Mr lower. *. 
15 amount of water which is added to make up for the wator ft* had teen removed to fortn 
fte dry albumen wouldbe less, and some of the pineal commercia! advantages of the 

nresent invention would be diminished. 

if the yolk component and me dry albumen component are both pasteunsed, and 
«ft. process is carried ou, in a dean environment so that additional ^ 

reasonable she.f life. However, in . commercial en— where 

accomplished on a commercial scale and the other processing steps may be perfonned, . 

^Lttomain^thislevelofpurity. ^^^^Z 
womdnormal.ynotbestoredforanylongperiodofumeandwouldbeu^q^ 

25 Por example, the concentrate could be used to make a pure egg food product £ 

Or the concentrate could be used in some other 
scrambled eggs or an egg omelet). Or the conce 

nrocess to make, for example, a bakery food product (cake or muffins) or some oth 
process to mane, „ w mere would be subsequent sterihzahon. It 

food product, such as mayonna.se, where there wouto «h 
would be difficult to further pasteurize ft. egg concentrate smce at ft. relatively 
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.eve! of liquid content, the pasteurizing temperas «** ""^ be 
would be sufficiently high so to there would be a cooking of the egg or at leas, a partial 
(Moktagoftheconcentratedeggrnixtute. 

Therefore, in a practical commercial environment, this first embodiment would 
normally be accomplished where the overall operation is such that the egg concentrate 
would notbe stored for a prolonged length of time. Or if it is stored, mis could be don, 
in a frozen state or refrigerated state. 

The egg concentrate of the first embodiment was tested to ascertain its fbarmng 
characteristic, (by means of whip test), and also to use to egg concentrate in makmg 
, variousbakingproducts. It has been found to in each instance the foaming capaMuy of 
fte egg concentrate is substantially the s«ne as to of the comparable pasteunzed whole 
egg product Further, in making bakery products, such as cake and muffins, ft. end food 
pLuc. is subtly the same as to made wift fresh whole eggs. More speedy 
I controlled bakery product was compared wift the bakery product made w,ft the 
, concentrate of the present invention, and the various items of the co.tro.led bakmg 
products are substantial* indistin^shable with those made in accordance wrth the 

20 f^^e 200 gm of sugar and 200 gm. of liquid egg in bowl of Hobart N-50 

mixer using whip attachment. 

2. Whip 5 minutes on number 3 speed. 

3. Measure Specific Gravity using gravity cup. 

T"Z egg powder, convert usage rate to equivalent of 200 gm. final liquid; 
e.g. usage rate of 24.5% equates to 49 gn, of powder and 151 gm. of 
water. 

Dry blend 200 gm. of sugar with egg powder. 

17 
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3 Add one-half of water and mix 2 minutes on number 1 speed. 

4. Add balance of water and mix 1 minute on number 2 speed. 

5. Whip 5 minutes on number 3 speed. 

6. Measure Specific Gravity using gravity cup. 

5 

F.p p Concentrate (For concentrate consisting essentially of liquid egg component 
and dry particulate component). 

1. For concentrate, convert usage rate to an equivalent of 200 grams final 
liquid; e.g. concentrate containing 49% equates to 100 grams of 

10 concentrate and 100 grams of water. 

2. Blend concentrate and Vi of water with 200 grams of sugar. 

3. Add balance of water and mix 1 minute on number 1 speed. 

4. Whip 5 minutes on number 3 speed. 

5. Measure specific gravity taps using gravity cup. 

15 

To determine whether the function of the egg has been lost when made as the egg 
concentrate of this first embodiment, the egg product made in accordance with this first 
embodiment was used to bake a sponge cake. More specifically, about 280 grams of the 
liquid egg concentrate was placed in a bowl, and there was added 190 grams of sugar, 
20 and also an amount of water (about 250 grams) which would bring the overall content of 
the liquid egg concentrate back to the level of whole eggs. This was mixed using a 
Hobart mixer at 1 minute at lower speeds and then 4 minutes at a higher speed, and then 
30 grams of oil, 20 grams of liquid milk and 150 grams of cake flour were added into the 
liquid egg/sugar foamed mixture and simply mixed by hand to form the cake batter. The 
25 sponge cake that was baked using the egg concentrate of the present invention was 
substantially indistinguishable from the sponge cake made with the exact same sponge 
cake formulation, where in the control cake whole liquid eggs were used. 

The "degree" of the mixing of the dried powdered albumen component or dried 
powder component of whey protein concentrate or some other substance (which could 
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afco be called fte degree of Wo) is difficult to measure quantify, but car, be 
defined indirectly by relating its foaming capability by mean, of this whip test S» 
fte specific pavity of the materia! ft* is submitted to the whip test - . «-» * * 
eapability of « ^ *e foam characterise of me prefer^ embody of ft 
pint ^on to, has re*ined adequate function of ft. who,. « 
Line gravid between 0.25 to 0.35. If ft. sp«iflc gravity is somewhat lugher. to 

fte present invent fte specific gravity resulting ft. <. "Hip test would 

o0 ,be above .40 and more desirably not above about .35. For some apphcauons wtae a 

^ater density of the end product is feasible, ftis specific gravity could be pos** 

Ugh as about 05. or possibly as high as 0.6. However, in genera,, spectfic 

i than ftis would norm* not be satisfactory for fte commercta. use of ft. egg 

concentrate of the present invention. 



1 5 O Second Embodiment „*im v 
The second embodiment of ftep^sent invent is accrued ,n substanually 
ft. same manner as fte first embodiment, except ft, fte albumen «f fte « t * - 
boftfteliouidegg — andaisoftedryeggcomponen, 
quantity of liquid egg component is mixed with fte dry egg cornet m fte ^m 
Lldescribedmftefirst— ent. ^^^T^ 
aftumen — could be mix* wift six ~ J^i£2£~ 

.ontponen, ^^T- 
and the liquid albumen component would be 89/o dry souos nat ** 

: fte 1 albumen component, fte liquid concent would in total be about 45 par, 

water and U parts albumen solids. 

Obviously, fte Percentages of dried albumen rWer and l„u.d aftumen »uUbe 

dried albumen to 50 pans liquid albumen so that fte raho would ta 8 to 50 10 * 
Tn to 50, and upwardly by 2-P»t — * where fte increments would be 
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amountofHouidalbumen ^^ote^om^^*^ 
b general, however, when this rafo would become about 50 to 50. the »n«**e 
JL rather viscous and more difficu,, * Hanole. Aiso, as ess -to £d 
aibumen is added as part of the M men «- - — — ^""^ 

powered albumen, gener* the desir* ^ of tttfd ~ 
Ldbebe W ee n about3to 1 . to *ou, 2 »1.^2«o 1 be B , g apr rf Wr.^bu, tl ,e 

nti „ could also be made as high - 10 to . . 8 * 1, 6 to 1. or « * 1 , or as ,ow - 

As indicated above, toe Uquid and dry albumen components are mtxed ^ as 
reiative „ me firs, en— and men these can .at. be * 
anodter.bodproduct.suchasabaWeryfbodproduct 
with this We of mix, then the albumen concentrate would be s,mp,y 
^ toe — with a suitable amount of water ,0 ^re ,0 - J— ^ 

Kk ^foundtha,theegg — 
be hydrated by mixing in the additional wafcr tor only a minute or less Further «ta 

aaivity of tie on*nal egg albumen, or only a very sma.1 amount of me fcnetton 
original egg albumen. 
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e^men, except .at the h,*d — J^-££^l 

aisonouid^ ^^™^^?^IL*^** 

m mixed in —a,!, the same way a, des«*d tta ^ 

li(1 uid egg concent*., the amount of water would be added wto 

^ture back to the original water content if the egg product were sunply the , 

TJHZ ST- « -.men, as we,, as in 

^la^subsi— --^1^^ 

. . , j to the liquid levels that would be present » 

reconstitute the liquid concentrate to tne nqwo 
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egg, and this would depend upon the particular application. For example, the concentrate 
may be used in some subsequent food product where water is required, in addition to the 
„ater present in the whole egg. In that instance, in reconsHtuting the egg concentrate, a 
greater amount of water could be used so that the total water is not only that which would 
be expected to be present in the whole egg product, but also the additional water for the 
particular use. On the other hand, if the end food product in which the egg concentrate ,s 
,o be used would benefit by having a lesser amount of water, then the advantage of the 
present invention would be that it might be possible to use the egg concentrate ttself m 
the final food product without adding any water. Or a lesser amount of water could be 
added that would be necessary to reconstitute the egg concentrate where it would have 
the amount of water comparable to a fresh whole egg. 
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E) Fourth Embodiment 

This fourth embodiment is similar to the first three embodiments in that there .3 a 
liquid egg component which can be a liquid yolk component, a liquid albumen 
component or a combination yolk and liquid albumen component. Also, as in the pnor 
three embodiments, there is also the powdered or particulate solid component whtch .n 
this particular embodiment is dried albumen in particulate form. 

However, this fourth embodiment differs tan the prior embodiments m tha 
additional indents are added to me egg concentrate «o lower the water activity and 
thus provide the egg concentre with a rather long shelf life The utgredren* 
added to the liquid egg concentrate p«mix are in the preferred embodiment pnmanly 
sugar, salt and/or combinations thereof. As will be explained la*r herem, other 

invention, but commonly ingredients which would desirab.y become part of the end 
product for which me product is to be used would desirably be mcorporated « the 
premix. For example, sugar (and also some amount of is generally a componen o^ 
1 mi, Accordingly, an amount of sugar and/or salt could be incorporaUrf - , the e^ 
concentrate of the present invention and that amount of sugar and/or salt wluch 
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incorporated in the egg concentrate would simply be subtracted from the sugar and/or salt 
which would be used in the end recipe for the cake mix. 

With regard to the method of making the egg concentrate of this fourth 
embodiment, the liquid egg component is provided as the first embodiment. Then the 
5 dried albumen component is provided in the quantities specified in the first embodiment 
as indicated previously. In this preferred embodiment in order to obtain the proportions 
that would exist in the comparable whole egg product, the amount of a dried albumen 
added would be that which would be equal to that of albumen solid as would be in the 
liquid albumen of the whole egg. However, this could be varied in the same manner as 
1 0 described in the first embodiment. 

In addition, the additional component that would lower the water activity is added 
to this mixture. Since in many of the preferred embodiments, the main component which 
is added to lower the water activity is sugar, in the following description, this will be 
simply be referred to as "sugar*', with the understanding that other water activity lowenng 

1 5 components could be used. 

The sugar could be added to the mixture in one of three ways. First, the sugar 
could be mixed with the liquid egg component. The sugar readily mixes with (he liquid 
egg component since the sugar dissolves into tie water of the liquid component and thus 
becomes well dispersed therein. Alternatively, the sugar in a granulated Sum could be 

20 added to the dried albumen, and men the dried albumen/sugar mix could be directed mto 
the mixing machine (two such mixing machines described previously relative to the first 
embodiment). Third, after the albumen powder has been mixed with me hqurd egg 
component to make an intimate mixture of the powdered egg albumen and the hqutd 
component the sugar car, then be added. In each instance, i, has been found that the 

25 sugar component could readily be combined with the original liquid egg component and 

the powdered albumen . 

The effect of adding this sugar (or other water activity reducing compound) is to 
lower the water activity of the concentrate. If the water activity is reduced to a 
sufficiently low level, this will inactivate the micro-organisms which are m the egg 
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concentrate. It has been verified that this reduction of activity of me microorganisms is 
able to prolong the shelf life of the resulting egg concentrate to a length of at least 2 
months, and even up to 6-12 months ot longer. 

To discuss the phenomena involved, it is known that when various substances are 
5 dissolved in water, the boiling point of the water at a given pressure (e.g. atmospheric 
rises. This is attributed to the decrease of the "activity of ft. water which « 
ton means that the water molecules are less prone to separate fiom the body of water by 
evaporation. It is surmised that the bipolar water molecu.es become more closely 
"bound" to the dissolved material so as to be less susceptible to being separated. 
10 This is the physical phenomenon which relates also to the phenomenon of osmotic 

pressure. It is also known mat if . vertical membnne separates two bodies of water, one 
being pure water, and the other being a water solution with lower water activity, the water 
from (he pure body of water will migrate through the membrane into the water that has 
me subs^ce dissolved therein (e,g. sug* salt, etc.) so that the elevation of the water >» 
U sol.tionrise Sto ahigh«levelthanm,«ofthepurew.ter. This is sunrisri to be due to 
mere being a higher concentration of unbound water molecules in the pure water winch 
are more tree to migrate through the membrane. 

Now let us relate this to the method of the present invention. The mrcro- 
organisms that exist in the egg concentrate accomplish liquid exchange of excreting 
20 outwardly through the membra of the microorganism and taking water » Mb 
membra of the microorganism However, if tit. water activity m *e 1«H 
funding the membrane is rriuced to a sufficient* ,ow *~ 
Dte other dissolved substances) in the micro-organism wiU not be able to take tn fc. 
Lunding water. Such n«r of water liquid is necessary for the microorg^sm to 
25 carry out its normal functions, especially growth. The result is that as a rmmmum fce 

or possibly me life of the micro-organism is terminated. Either way, the practical e«*U 
Z this inactivation or deactivation of the micro^ganisms prevents the egg concentrate 

from spoiling. 
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When the egg concentrate is refrigerated, the water activity should be at least as 
to. as about 91 . If H is not refrigerated, the water activity should be at least a, low as 
about 85. The term "water activity" is defined in Section 113.3 entitled "Definitions of 
subpart A (general provisions) of Section 113 of the CFR relating to die U.S. rood & 
5 Dmg Administration", this being as follows: 

"Water activity is the measure of the free moisture in a product and is the quotient 
of the water vapor pressure of the substance divided by the water pressure of pure water 

at the same temperature." 

In this fourth embodiment, as indicated previously, the process of makmg the egg 
,0 concents is substantially the same as described with respect to the firs, embodiment 
except that the sng*r and/or salt or other water deactivating substance is added to the dry 
particulate albumen to be mixed in the liquid yolk «mpone„t to make the bqutd 
concentrate. With the sugar and/or salt added, there would be an increased amount of the 
sold component. One of the advantages of providing this liquid concentrate of mis fourth 

deteriorating. 

With a substantial amount of the water removed ftom the egg concentrate, a lesser 
amount of the sugar is needed to bring the water to a sufficiently low activtty level. Tins 
results in lower weight overall of the concentrate. Also, the egg concentrafc of the 
20 present invention does not need to be cooled or refiigerated. Further, it is comained » a 
liq uid form and can be conveniently used by pouring it into a mixture which is to become 
the end food product (e.g. a bake* product or ft. like). If the sugat which ■ u»d « . 
K„uid form (i.«. glucose or other liquid sugar) then the liquid sugar could be mtxed m 
with the mixture mat is taken ftom the mixing apparatus. This liquid sugar combmes 
25 readily with the egg concentrate - * g~ ™<° «**- *■ * *" 

""Te sugar which could be us* can in most instances be any sugar which would 
lowM ft. water activity. This would include sucrose, glucose, ftuctos* dextrose, lactose 
or maltodextrin. 
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Aiso ft. salt which could be used to lower d» water activity could be norma! 
saU (sodium-chloride), calcium-chloride, potassium-chlonde, etc. Also vanous 
acids eou.d be used, such a, citric, la*, sorbic, malic adipic, fumenc, or other food 
organic adds. Also, potassium-sorbate, sodium or calcium-proptonate, sodtum- 
benzoate.orotherionicfbodpreservationsmightbeadded. 

A commercial process for making . egg concentrate in accordance w* ft. 
fourm embodiment is iHustrated in me Wo* diagram of Fig. 5. The process begms 
.here ft. U,uid egg component ftolk P>us the arched albumen) ,s *rect* to «he 
pasteurizer .0. where it is subjected to the noma! pasteurmng process. Gta-» 
Led to the yolk to lower its water acdvity so as to inhibit grow* of nucro^sm , 

The liquid yolk comport is stored at a suitable temperature (e.g. 4« Q. 

m l fl ow l» * « — «- «* ww * is not - t ,n i: 

^ production process, but is us* primarily during a cleaning * 
pasteunLg apparatus and also the storage tank .03 are being deaned. W - 
coated ftrolgh fte line 102 to the storage ta*k ,03 and back to the hne ,0* * mo 

hea, exchanger .06. This plate heat exchanger 106 is used pDma ^^ 

only when at a somewhat higher temperamre. According as " 

laU the plate heat «**r .06 would he* ft. li,uid ^*£TT 

L^4- C to 55' C (this given simply by way of example and no. necessanly bemg 

the only precise temperature range). 

5 The liquid yo!k exponent is then directed through the toe 07 to themrx 

• j tn the liauid eER It wil. be noted that there is also shown a 
iOSwhereftesugartsadded.othel.qu.deg^ ^ ^ 

accomplished by the pump 110. The solid sugar 1^6- 
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be added to the tank 1 08 by — means, or even be added manually b, dumping 
container quantities of the sucrose into the tank 108. 

The yolk with the sucrose is directed through the valve 111, through the hne 112 
and.o4.oum,, 113. If emulsiSer is to be added to the liquid yolk component to - 
don. by directing the emulsifier from the emulsifler pr«nix tank 114 through «h. hue 115 
and into the line 112 upstream of the pump 113. By way of example, emulsify whtch 
could be used are the following: Mono-and Di-Glycerides, PGME, DATEM, SSL, 
Polygly*rol esters, Polyoxyethylene Steara.es. Sorbitan Fatty Acid EsKrs, 1 



Polysorbates. u . 

0 The pump 113 pumps the liquid yolk into the mixing apparatus wh.cn » 

scbemaucally shown at U6. Ther. is shown schemadcaBy me hopper to dir«* the : sohd 
particulate dried albumen and any amount of granulated sugar which . added to the 
productbydirectingm.gr m »latedmaterial(..g. sucrose) into th. mixing apparatus 116. 
The discharge of me liquid product from the app^ «« 1' *«** <° » V* 
15 „ 7 and thence to the vaive 118. Tto valve .18 can b. positioned so as to dttect * 
liqui d concent into me packaging holding tank U9. Then the egg —tfe is 
selectively moved by me pump 120 to the filling and packaging location 12. Pressure 
g auges are provided at 122. Liquid inlet Unes are indicated a, 123 to dtree, ether hot 
water or chilled water into the emulsifier premixed tank, and glycol and/or water can also 
20 be directed into a heat exchanger shown at 1 24. 
F) Fifth Embodiment 

b mi s fifih embodiment, instead of using 100% dried album™ powder in making 
ta egg concentrate of the present invention, whey protein concents was used as *. 
L aLen powder component of the mix te e. W* protein concentrate of 34% and 

protein citrate was mixed wim 50% of the dried afcumen concentre 
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tefc ^cmbod i me n t tt m a k e * e .gg»nccn M tecfthepre Sm .inv«nuon. 

Mso me whey protein —trate « subsumed «- *• «*» «~ 
dried — component, and this was used to make the egg concent of the pres.* 
invention as in the fourth embodiment. 

The siting concentrate is a somewhat different food product than mat ™de 

different However, it has heen found to mate a ouite desfcab . *- <— * 
, ^embodiments — 

^ntheoroad.sco.ofm.present^ov 
,5 protein products (modified or unmodified), such as protetns denved from blood pU^a 

. possibie subsotute (momfied or u— d), ~ 

proteins derived irotn leg»»«. *«. "* \,. fh !l tem „ffte«gg 
pro^havebeenorarebdngdehveredwhichnum-corresemWetheprotemof 

20 albumen, and these wouldbe candidates. 

. egg concentrate wMeh UKe me earner embodimen • — J^JJ 

a bakery product or the like. 

emulsifier and vater, and possibly other ingredients. 
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This is accomplished by first heating a quantity of water, adding a quantity of 
sugar and stirring this until it is dissolved, then adding a quantity of emulsifiers and 
stirring to form an emulsifier liquid mixture (an emulsifier slurry mixture). This resulting 
liquid mixture is then held in a cool area. 
5 b Preparing a liquid yolk premix 

The liquid yolk (i.e. raw yolk) is desirably first mixed with salt and then 
pasteurized. Then this is pumped into a holding tank. 

c. Providing a dried albumin (a powdered albumin) 
This can be accomplished in any suitable manner, such as spray drying, etc. 
10 d Preparing a dried albumin and emulsifier slurry mixture 

This is accomplished by adding the emulsifier slurry mixture (prepared by step (a) 
as described above) to a mixing vessel and then heating this to about 42 - 45° C. Then 
the powdered albumin is added, with this being mixed into the slurry, maintaining a 
temperature of 35 to 42° C. The mixing is continued until a homogenous mixture is 

15 obtained. 

e. Adding the yolk premix 

The yolk premix is added to the mixture of dried albumin and emulsifier slurry 
fiom the mixture resulting from step »d", and is mixed into the mixture by agonal 
method until a homogenous mixture is obtained. 
20 f Removing entrained air 

This is accomplished by adjusting the mix temperatore to 32 - 35» C and creattng 
a vacuum of 17-19 inches for ten minutes »ith stirring. The vacuum source is turned o* 
and the mixture is brought back to atmospheric pressure by purging ««h CCh ga* The 
mixtureis cooled to .0- 15«C and transfer^* a holding tank. After this the mtxturc is 
25 packaged in an air-tight container. 

« kilograns of conventional commercial* available albumen powde. The y* 
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of the first embodiment by means of Centrisol machine described previously as the first 
mixing apparatus. This resulted in the liquid egg concentrate of the present invention. 
This liquid egg concentrate was reconstituted and tested as part of the whip test as 
described earlier in the text of this application under "egg concentrate". The specific 
5 gravity of the egg concentrate as measured by this whip test was only slightly lower 
(about 5%) than the specific gravity of whole eggs subjected to the same test 1 described 
previously in this text 

Example 2 

An egg concentrate was prepared in the same manner as noted in the example 1 , 
10 and this concentrate was used to make a sponge cake. This was done by placing into a 
bowl about 140 grams of the egg concentrate and 140 grams of water. Also 190 grams of 
sugar was added. These ingredients were mixed together for one minute using a N-50 
Hobart mixer with the wire whip at first speed. Then the mixture was sped up to level 3 
and whipping continued for 4 minutes. The mixed ingredients were placed in a bowl. 
15 Then 30 grams of oil was added in the bowl and mixed in by hand, 20 grams of liquid 
milk was deposited in the bowl and mixed by hand, and finally 150 grams of cake flour 
was deposited in the bowl and mixed by hand. Then this batter was baked in a 
conventional manner to make the sponge cake. 

Then a control cake was made in the same manner, except that instead of starting 
with 140 grams of the concentrate of the present invention and 140 grams of water, 280 
grams of whole pasteurized egg were used. Then the sugar was added and the mixture 
was then mixed by a Hobart mixer as described above, and the oil. liquid milk and flour 
added in the quantities in the same manner as described above. The resulting batter was 
also used to make the control sponge cake in the conventional manner. 

The two cakes wee substantially the same, and for all practical purposes identical. 
The pieces of cake taken from the control cake and also tiose from the cake made in 
accordance with the present invention were indistinguishable. 

Also, in making the cake using the egg concentrate of the present invention, the 
specific gravity of me egg concentrate after it had been mixed with water and the sugar 
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and whipped with the Hobart mixer as described above was measured. This specific 
gravity was 0.28. In like manner, the specific gravity of the whole egg and sugar, after 
being whipped with the Hobart mixer and described above, was measured. This was 
found to be 0.27. 

5 Example 3 

The egg concentrate of the present invention was used with a "Bunge" white cake 
base number 2010 (a commercially available cake mix) to make a cake. Also a cake was 
made in the conventional manner (using fresh whole eggs) and using the same Bunge 
commercial cake mix. First, a control cake was made by following the directions. The 
10 ingredients used are as follows: white cake base mix 10 lb., water 1 lb. 10 oz., liquid 
whole eggs 2 lb., additional water (variable) 2 lb. 

The first step in making the control cake was to pour the water into the mixing 
bowl and then add the cake base. This is blended at 1 minute on the first speed. Then it 
is blended for 4 minutes on the third speed of a four-speed machine. 
1 5 Next, the whole eggs were placed in the bowl and these were mixed with the flour 

and water mix for one minute with the mixer at first speed. Then the bowl was scraped 
down by scraping off the food mixture that had accumulated on the side of the bowl. 
Then the mixture was creamed for 3 minutes on third speed. 

In the third stage, the two lb. of water were incorporated into the mix with the 
20 mixing machine being operated for 1 minute on first speed. Again there was a scrape 
down, and the mix was creamed for 2 minutes on second speed of the four-speed 
machine. 

Then the batter was baked into several cakes. 

To make the cake batter using the egg concentrate of the present invention, 
25 substantially the same process was followed as described above relative to making the 
control cake with the Bunge cake mix, with the following variations. First, as in the 
control cake, the 10 lb. of cake mix and the 1 lb. 10 oz. of water were mixed as in the 
control cake. Then for the second stage, there was fir* added 1 lb. of the egg concentrate 
and 1 lb. of the water, and this was mixed for 1 minute at first speed. Then the bowl was 
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scraped. Then the mixture was creamed on second speed for 3 minutes. Then the two 
pounds of water was incorporated and mixed at the first speed for 1 minute, followed by 
a scrape down, and then mixing at the second speed for 3 minutes on first speed. 

The control cake mix and the cake mix using the concentrate of the present 
5 invention were prepared simultaneously using the same types of pans, same weight, same 
heat, etc. The two cakes (the control cake and the cake made in accordance with the 
present invention) had very similar crumb and crust structure and there was essentially no 
difference between the two cakes. 

Example 4 

10 An egg concentrate of the present invention was made incorporating ingredients 

to lower the water activity of the concentrate and thus provide it with a long shelf life. 
The liquid component of the egg concentrate was made by first placing 500 grams of the 
liquid yolk in a bowl, and then adding 50 grams of com syrup. This mixture was stirred 
with a spoon to mix the com syrup with the liquid whole yolk. Then 300 grams of 

15 sucrose was deposited into the bowl. The contents of the bowl were maintained at about 
120° F to enable the 300 grams of sucrose to more readily dissolve into the liquid yolk. 
The 300 grams of sucrose and the liquid yoke with the com syrup already dissolved 
therein was mixed by means of a spoon. Then 50 grams of salt was deposited into the 
bowl and again the contents of me bowl were mixed with a spoon to dissolve the salt into 

20 the liquid yolk mix. The total weight of this liquid component was 900 grams. 

Then the 900 grams of the liquid component was mixed with 100 grams of dried 
powdered albumen by using the Braun Hand Mixer. The result was an egg concentrate 
made in accordance with the fourth embodiment of the present invention. This was 

sealed in a plastic container. 
25 Batches of this egg concentrate, made in accordance with this example 4 were 

stored in plastic packages unrefrigerated for two months and longer. After being opened, 
some of these were used to make bakery products. It was found there has been no 
detectable loss of function. More specifically, the overall structure, volume and 
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appearance of the cakes made with this concentrate were substantially the same as the 
control cakes made with pasteurized whole eggs. 

For purposes of comparison, a batch of control muffins were made in accordance 
with the conventional manner with whole pasteurized eggs- Then the same type of a 
5 batch of muffins was made except that the egg concentrate mix of the present invention 
W as used, and the components of the first conventional muffin mix were varied only to 
the extent so that those ingredients or portions of ingredients that were in the egg 
concentrate of the present invention were not included in the ingredients that were added 
to the egg concentrate of the present invention to make the final batch of muffins. 
10 First, the manner in which the control muffin mix was made and how this mix 

was made into muffins is as follows: There was first provided an emulsifier premix 
(paste) with the following ingredients, given in grams. 

Distilled Monoglycende 3,8 

1 9 

Propylene glycomonoester 4 

15 (Water in Emulsifier) 14,2 

TOTAL WEIGHT 19 8 
This quantity can be rounded out to 20 grams. 

Next there was provided a number of components identified as "key mix ' 

(solids): 

20 SSL (Emulsifier concentrate) 1 - 3 

Xanthan Gum 3-5 

WPC-35 (Whey protein concentrate) 1 - 3 

Sod. Bicarbonate 5,7 
BL-80 (Leavening agent) 
25 MonoCaPhosphate (Leavening agent) 0.8 

19 4 

Starch Melogel 

Giv. 6314 (Vanilla flavor) 2A 

Dextrose 

Salt 
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SDA (Dry Powered Albumen) 2 - 5 
TOTAL 87,6 
This is rounded out to 88 grams. 

The ingredients noted above were then mixed with the following main 

5 ingredients: 

Sugar 349 

Top Patent Flour 342 

275 

Liquid Egg 

Water in Bowl 190 

10 Oil 236 

TOTAL 1392 
The total of 1392 grams plus 20 grams plus 88 grams equals 1500 grams of total 

ingredients. 

The muffin mix was made as follows: 

A mixing bowl was provided, along with a mixing paddle. The sugar, top patent 
flour and key mix were deposited in the bowl dry and mixed for 1 minute with the 
paddle. Then there was added to the mixture in the bowl the liquid eggs, the water, the 
emulsifier paste and the oil. Then these ingredients were mixed for 1 minute at low and 4 
minutes on second speed. This resulted in the muffin batter. Then the portions of the 
20 muffin mix were placed in muffin cups and baked in the usual manner. 

In order to make a muffin mix to be mixed with the egg concentrate having the 
formulation given above in this Example 4, the following changes were made. 

a) The three ingredients of emulsifier preroix remain the same. 

b) All of the ingredients listed under "key mix (solid)" remain the same, 
except that the last three items, namely the dextrose, the salt, and the SDA 
(albumen powder) were deleted, since these same ingredients appear in the 
egg concentrate of the present invention. 

c) The amount of sucrose was reduced from 349 grams to 282 grams, since 
sucrose is in the concentrate. 
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d) The liquid egg, in the amount of 275 grams was omitted. 

e) The 190 grams of water was increased to 336 grams of water to provide 
the extra water that is needed to make up for the water deleted from the 
egg components of the egg concentrate of the present invention. 

5 Then to make the egg muffin mix using the egg concentrate of the present 

invention, 220 grams of the concentrate described above in this Example 4 was used. 
Substantially the same procedure was followed as in making the conventional muffin mix 
batter, in that initially the sugar, the top patent flour and the control key mix were mixed 
dry for 1 minute, then the 220 grams of the egg concentrate of the present invention was 

10 added, along with the increased amount of water, the emulsifier paste and the oil and this 
was mixed for 1 minute at low and 4 minutes on second speed for the mixer. The 
resulting batter was then placed in muffin cups and baked in the same manner as the 
control mix. 

Example 5A 

1 5 The same procedure was followed as in Example 4 in making the concentrate of 

the present invention, except that half of the dried albumen component was deleted and in 
place thereof the same amount by weight of whey protein concentrate was substituted. 
Then the same procedure was followed as indicated above. A quite satisfactory food 
product, somewhat different in taste in specific qualities was made using this concentrate. 

20 Example SB 

The same procedure was followed as an Example 5 and also Example 4, except 
that the entire dried albumen content was deleted and was replaced by an equal amount 
by weight of the whey protein concentrate. Again, a quite satisfactory food product was 
produced from this concentrate, as in Example 5 A. 

25 Example 6 

The egg concentrate of the present invention was first prepared by placing 100 
grams of water into a mixing container and heating the water to 165*. 250 grams of 
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sugar were added and the mixture was stirred until the sugar was dissolved Then 7 
grams of sodium steroyl-Mactylate was added and also 7 grams of soft DATEM were 
added. Then the mixture was stirred until the emulsifier was dispersed throughout the 
liquid. The mixture was permitted to cool, and it was then brought to a temperature of 
5 about 110° F. 250 grams of liquid egg yolk at 130° F were added, along with 10 grams of 
propylene glycolmonoester, and the mixture was stirred until a homogeneous mixture 
was formed. Then 50 grams of powdered egg albumin was added to the mixture, and 
then was mixed to form a homogeneous mixture. The resulting mixture (which is the egg 
concentrate of the present invention) was then permitted to cool. 

10 Example 6A 

The egg concentrate premix made in accordance with Example 6 was then used to 
conduct a controlled experiment as follows: First, a typical prior art pound cake was 
made using the following ingredients: 

Cake flour 180 S 



15 Butter 



20 



25 



148g 



Liquid egg 160 S 



260g 
271g 



Water 
Sugar 

Baking Powder 10 B 
Salt 3 « 

These ingredients were mixed ftr two minutes at speed 1 and for four minutes at 
speed 2 with a paddle in a Hobart mixer. The batter (l,000g) was scaled into 3.5 x 8 inch 
pans and baked for 33 minutes at 360° F in a conventional oven. 

Then a cake mix was prepared using the egg concentrate premix prepared in 
accordance with Example 6 to make a similar pound cake, and the ingredients were as 
follows: 

Cake flour 180 S 

Butter 148 * 

Concentrate of Ex.6 80 8 

35 



eeo-d wo/wd rio-i 



eiB2-ME-9l» 



(jll unnonna neeuuien ue^ej-HOUj tl-L\ lOOZ-EZ-lfir 



10 



15 



• 



Water 
Sugar 

Baking Powder 
Salt 



375g 
250g 
lOg 
3g 



These ingredients were then mixed in the same manner as the above conventional 
ingredients for the pound cake, and also placed in a 3.5- x 8 inch pans and baked for 33 
minutes at 360° F in a conventional oven. 

A comparison of the two pound cakes was made, and the results were as follows: 



Cake Height 

Appearance 

Grain 

Color 

Tenderness 

Mouth Clearance 



Cake Made With 
Control Mix 
2.52 
Flat 

Somewhat coarse 
Yellow 
Moderate 
Cohesive 



Cake Using 
Present Invention 
2.66 

Good Dome 

Finer, somewhat uneven 

Pale 

Tender 

Slight Pastiness-OK 



Example 7 

20 The egg concentrate premix of the present invention was made in substantially the 

same manner as in Example 6, except that the following ingredients were not added: 

propylene glycolmonoester 
dry egg albumin 
sugar 

25 300 grams of water was heated and the distilled monogylceride (Iodine value 

equals 5) was added in the amount of 15 grams. 21 grams each of sodium steroyl-2- 
lactylate and soft DATEM were added, with this being mixed as described above w,th 
regard to Example 6. Then 750 grams of liquid egg yolk at 130«F was added and rmxed 
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to form a homogeneous mixture. The resulting egg concentrate was then used to bake a 
cake. This was done as a controlled experiment, as presented below. 

Example 7A 

For purposes of comparison, a batch of muffins was made using the concentrate 
5 of the present invention, and a second batch of muffins was made using a comparable 
mix made in accordance with the prior art. 

The muffins which were made in accordance with the conventional recipe were 
prepared as follows: The following ingredients were mixed: 
Bunge R & H Muffin Mix 267g 
10 Liquid egg 93 E 

Canolaoil 80 S 
Water 60 S 

These ingredients were mixed for one minute with a Hobart mixer in a five quart 
bowl at speed 1 and three minutes at speed 2. The batter was measured out into four 
15 ounce paper cup liners in a four ounce muffin pan, 125G/liner, and these were baked 21 
minutes at 3 1 0°F in a conventional oven. 

Then a comparable batch of muffins were made using the ingredients of the 

present invention as follows: 

Bunge R & H Muffin Mix 267g 
20 Egg concentrate of Example 7 14g 

Canola oil 80 8 
Water 116 6 
Dry egg albumen 6 6 

The ingredients immediately above were mixed in the same manner as noted 
25 above and cooked the same as the conventional batch of muffins used as a control batch. 
The muffins in the control batch were 2.7 inches high, and the muffins made in 
accordance with the present invention were 2.71 inches high. Both batches had similar 
attractive appearance and negligible spread. The muffin made with the present invention 
had a more fine grain, were lighter in color and had fewer tunnels. Also, the muffins 
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made with the present invention were more tender, but slightly more pasty (less cohesive) 
than the conventional muffins which made up the control batch. 

Example 8 

The egg concentrate premix of the present invention was prepared in substantially 
5 the same manner as the egg concentrate premix of Example 6, with the following 
exceptions. 

15 grams of distilled monogylceride, tV~5 were used instead of 5 grams. 
Only 5 grams of soft DATEM was used instead of 7 grams. 
1 5 grams of propylene glycolmonoester were used instead of 10 grams. 
1 0 75 grams of dried egg albumen were used instead of 50 grams. 

5 grams of triglycerol monostearate was added to the water/emulsifier mixture. 

And, 100 grams of Canola oil at 135°F was added to the mixture of the 
water/emulsifier slurry and the egg yolk premix. 

Example 8A 

15 A control cake was made in a conventional manner using liquid egg, and two 

cakes were made in accordance with the present invention, using the egg concentrate 

premix made in accordance with Example 3. The control cake was made as follows: 

First, there was a blend made using the following ingredients: 

Blend: Confrpi 

20 Cake Flour 204 

Sugar 223 

Shortening 24 

Nonfat Dry Milk 24 

Baking Powder H- 4 

25 Pregel Waxy Maize Starch 8.6 
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Salt 5 
Then the following ingredients were added. 

Liquid egg 150 
Canola oil 65 
Sugar 27 
Water 273 

These were prepared as follows. The ingredients which were to be blended were 
placed in a Hobart mixer and mixed at speed one for about one minute, with the 
ingredients to be added being added to the mixture. Then this mixture was mixed at 
speed 2. This was done in a five quart bowl. The batters were scaled into 7 inch greased 
pans at 400 grams of batter per pan. These were baked 24 minutes at 300°F in a 
conventional oven. 

Then some cakes were made in accordance with the present invention, using the 
following two sets of ingredients. 



20 



25 



Experiment (1) Experiment (2) 



Blend: 



Add: 



Cake Flour 

Sugar 

Shortening 

NonFat Dry Milk 

Baking Powder 

Pregel Waxy Mai2e starch 

Dry egg albumen 

Egg concentrate (present invention) 

Canola oil 

Sugar 

Water 



204 

223 

24 

24 

11.4 

8.6 

9.5 

48 

65 
27 
300 



204 

223 

24 

24 

11.4 

8.6 

9.5 

23 

65 
27 
305 
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These ingredients of Experiment 1 and 2 were mixed and baked in the same 
manner as the conventional cake mix- 
After the three batches of cakes were baked, a comparison of these cakes yielded 

the following results: 



Cake height 
Tenderness 
Mouth Clearance 
Grain 



Experimental 

31 mm 
Some tough 
Good 
Coarse, 
Some tunnels 



Control 

37 mm 
Tender 
Slight Pastey 
Some large holes 
fine grain 



Experimental 

33 mm 
Some tender 
Some Pastey 
Some holes 
fine 



Example 9 

The premix was made in the same manner as in Example 8, except that 40 grams 
of the powdered egg albumin was used and also 35 grams of whey protein concentrate 
instead of 75 grams of powdered egg albumin. 
15 The ingredients were mixed and the cakes made in the same manner as the 

conventional cake, but using the premix of Example 4. 

Example 9A 

Then the cake mix adapted for retail consumption was made in accordance with 
the present invention, and also in the conventional manner. This was done as follows. 
20 The conventional cake mix had the following ingredients. 

Betty Crocker Pecan Cake Mix 520g 
CanolaOil 7 °S 
Water 275g 
Liquid egg 150g 

25 The cakes were baked in 9 x 13 inch pans according to the retail directions in a 

home style oven. 
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Upon cooling, the cakes were observed. The height was measured, and the cakes 
were tasted. The conventional cake had a height of 1.50 inches and the cake of the 
present invention had a height of 1.71 inches (average of five measurements - enter and 
one inch from each corner). The cake of the present invention was much more tender. 
5 Otherwise both cakes were indistinguishable. 

The above text described prepared embodiments of the present invention, and is 
obvious that various modifications could be made to the present invention without 
departing from the basic teachings of the present invention. 

Example 10 

10 An egg concentrate of the present invention was made to be used in making 

mayonnaise. The formulation for the egg concentrate was as follows: 

Liquid egg yolk 239 lbs. 

SDA (dried albumen powder) 23 lbs. 

Salt 38 lbs. 

15 The egg concentrate was prepared generally as described previously herein in 

Example 4. 

Then this was incorporated in a mayonnaise formulation where the egg 
concentrate was 65.8 lbs., and the total formulation and the characteristics of the same is 
indicated as below: 

20 Egg Concentrate 65.8 

Sugar 4.0 

Salt 1-4 

Vinegar 55.0 

Oil (1) 450.0 

25 Oil (2) 136.0 

Water 37.9 

Total 750 



30 



Total Liquid Yolk (7%) 70 
Specific Gravity 
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Viscosity 177000 cp 

Appearance Normal 
Taste Typical 

5 Then a similar conventional mayonnaise mix was prepared in accordance with the 

following formulation. This formulation and results of the same are given below: 

Liquid Whole Egg 71.6 

Liquid Yolk 23.9 

Sugar 4.0 

10 Salt 9.6 

Vinegar 55.0 

Oil (1) 450.0 

Oil (2) 136.0 

Water 0.0 

15 Total 750 

Total Liquid Yolk (7%) 70 

Specific Gravity 0.91 
20 Viscosity 102000 cp 

Appearance Normal 
Taste Typical 

The procedure by which the mayonnaise formulations was made is as follows: 

25 1) Weigh ingredients. 

2) Combine liquid egg yolk and liquid egg; or egg concentrate; and water, 
sugar and salt in a 200 ml beaker. 

3) Place stir bar into beaker and stir for 1 0 minutes for full absorption. 

4) Transfer the contents into the food processor. 

30 5) Insert the funnel into the spout of the food processor. 

6) Wrap plastic wrap around the funnel and spout to prevent spillage during 
mixing. 

7) Turn on the blender. 

8) Blend for 1 minute and then begin to add vegetable oil - 1 through the 
35 tunnel. (Duration will be approximately 2 H minutes). 

9) Add the vinegar to vegetable oil -2. Mix well to disperse the vinegar. 

10) Add the oil/vinegar mixture to the blender through the funnel. (Duration 
will be approximately 1 minute). 

11) Once all of the oil/vinegar mixture is incorporated, stop the blender and 
40 scrape down the lid and wall. 

1 2) Blend for 2 more minutes. 
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13) Place about 500ml mayonnaise into the 500ml glass beaker and the 
remainder into the glass bottle. Ensure that there are no large air pockets 
inside. 

14) Allow mayonnaise to sit for at least two hours before performing the 
5 viscosity test. 

This test describes various preferred embodiments and features of the present 
invention and these are not to limit the invention to this particular disclosure. Rather, it is 
to be understood that various modifications, additions, variation could be made without 
1 0 departing from the basic teachings of the present invention. 



Dehydrated Egg Product of the Invention 

Each of the embodiments of the present invention described above constitutes a 
liquid egg concentrate which can be manufactured and used as a food product or a 

1 5 component of other food products. However, in a further aspect of the present invention, 
any of the liquid concentrates of the present invention can be dried to produce a 
dehydrated egg product which has the advantages of a longer shelf life and ease of 
transportation and storage. 

In one embodiment of the present aspect of the invention the dehydrated egg 

20 product is produced using a drying apparatus as for example described in U.S. Patent 
4,631,837 (Magoon), which is incorporated herein by reference. The drying apparatus 
described by Magoon consists of a belt of thin film of infra-red transparent material 
floating on a reservoir of heated water. The liquid egg concentrate is placed on the belt 
and conveyed across the heated water for a predetermined period until a suitable 

25 dehydrated egg product is achieved. It has been found that any similar dryer consisting 
of a thin film of material floating on a heated medium would be suitable to produce the 
dehydrated egg product present invention. A preferred film is mylar. 

Referring to Figure 6, there is shown a schematic diagram 600 illustrating the 
process steps for preparing an intermediate liquid egg concentrate 603 of the present 

30 invention and a final dehydrated egg product 620 of the present invention. Firstly, the 
dry component (601) and the liquid component (602) are mixed to form the intermediate 
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liquid egg concentrate (603). Next, the liquid egg concentrate (603) is pumped (604) 
through a heat exchanger (605) where it is heated to an appropriate application 
temperature, typically in the range of 40 0 Fahrenheit to 140 0 Fahrenheit. Hie heated 
liquid egg concentrate is then fed to the dryer 650 at one end of the moving conveyor belt 
to a predetermined thickness depending on the viscosity of the liquid egg concentrate. 
The viscosity of the liquid egg concentrate will be greater if a lower application 
temperature is used and, accordingly, the liquid egg concentrate will form a thicker layer 
on the conveyer belt. The optimum thickness of the liquid egg concentrate will depend 
on the concentration of solids in the liquid egg concentrate as it is preferred to use a 
thinner layer of liquid egg concentrate where the concentration of solids is lower. 
Successful drying has been achieved using concentrations of solids wilhin the range of 

26% to 50% solids by volume. 

The dryer 650 shows the various steps in drying process for preparing the final 
dehydrated egg product from the intermediate liquid egg concentrate. In this 
embodiment the applied liquid egg concentrate is conveyed through three separate 
temperature zones, zone 1, zone 2 and zone 3, during the drying process. It has been 
found, however, that drying can take place using a single zone at one temperature or the 
temperature can be varied any number of times during drying provided that that the 
temperature is maintained within in the range of 115 0 to 180 ° Fahrenheit. It has been 
observed that the quality of the dehydrated egg product is enhanced if, shortly after 
application of the liquid egg concentrate onto the conveyor belt, the temperature is 
maintained in the range of 115° to 160° Fahrenheit until the liquid egg concentrate has 
dried to a point where it is approximately 50% solids. Use of temperatures below the 
range described herein will result in poor elimination of moisture from the liquid egg 
concentrate. If temperatures are used in excess of the range described herein, the 
resulting dehydrated egg product will be of reduced quality. 

The dehydrated egg product of the present invention has been successfully 
produced using conveyor belt speeds in the range from 10 to 33 feet/minute. The drying 
process takes approximately 10 minutes, although this time will vary dependmg on the 
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thickness of the liquid egg concentrate applied to the conveyor belt, the percentage of 
solids in the liquid egg concentrate, the temperature or temperatures being used and the 
conveyor belt speed. 

Drying of the liquid egg concentrate of the present invention using the apparatus 
5 described above will be exemplified as follows. 
Example 11 

Samples of liquid egg concentrate having a solid component of 34% by volume 
were dried using the drying process shown in Figure 6. Each of the samples was 
preheated to an application temperature of 120° Fahrenheit. The temperature in each of 
10 the three drying zones is shown in Table 1 , below. The quality of the resulting dried egg 
product for each sample was assessed by a taste panel using the following criteria: 
appearance; taste and texture. The results are summarized in Table 1. 



TABLE 1: Drying Parameters and Resulting Quality of Dehydrated Egg Product 





Sample # 


Zone 1 


Zone 2 


Zone 3 


Belt 


Quality 






Temperature 


Temperature 


Temperature 


Speed 








(° Fahrenheit) 


(° Fahrenheit) 


(° Fahrenheit) 


(ft/min) 




CO 


1 


160 


165 


185 


10.61 


Good 




2 


155 


170 


.185 


12.12 


Good 


f F s 


3 


155 


175 


185 


14.04 


Fair 




4 


165 


180 


185 


14.04 


Poor 



15 Example 12 

In order to evaluate the quality of the dehydrated egg product of the present 
invention, it was used to prepare an omelet in accordance with the following protocol. 
The resulting omelet was compared to an omelet made using fresh shell eggs, pasteurized 
liquid egg and spray dried egg. 
20 A. Apparatus. 

Gram Scale 
Mixing Cup 
Small Whisk 
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6" non-stick frypan 
Spatula 
Heating Plate 
Plate 

5 B. Preparation of Omelet. 

1 ) Reconstitute the egg product of the present invention (either liquid or dehydrated) 
with clean ambient water such that it approximates fresh eggs. 

2) Combine ingredients in mixing cup with light stirring with whisk. 
10 3) Preheat saucepan on hot plate. 

4) Pour egg mix into saucepan. Prepare omelet as usual. 

5) Turn onto plate. 

6) Cool for 1-2 min. 

7) Taste omelet and note colour, texture and taste characteristics. 



A taste panel evaluated the omelets prepared using the four different methods. The 
omelet prepared using the dehydrated egg product of the present invention was similar in 
taste, texture and appearance to the omelets prepared using fresh shell eggs and 
pasteurized liquid egg. The omelet prepared using spray dried egg demonstrated inferior 
20 taste, appearance and texture. 
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